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ON THE SEBIES SPECTRA OF THE ELEMENTS

of a magnetic field, even when the change in the mass is con-
sidered, will allow of a separation of the variables using polar
coordinates in space. This has been pointed out by Sommerfeld
and Debye.

A more complicated case arises when the atom is exposed to a
homogeneous electric field which is not so strong that the effect
due to the change in the mass may be neglected. In this case there
is no system of coordinates by which the equations of motion can
be solved by separation of the variables, and the problem, therefore,
can not be treated by the theory of the stationary states of con-
ditionally periodic systems. A closer investigation of the perturba-
tions, however, shows them to be of such a character that the motion
of the electrons may be decomposed into a number of separate har-
monic components. These fall into two groups for which the direc-
tion of oscillation is either parallel with or perpendicular to the
field. According to the principle of correspondence, therefore, we
must expect that also in this case in the presence of the field each
hydrogen line will consist of a number of sharp, polarized compo-
nents. In fact by means of the principles I have described, it is
possible to give a unique fixation of the stationary states. The
problem of the effect of a homogeneous electric field upon the fine
structure components of the hydrogen lines has been treated in
detail from this point of view by Kramers in a paper which will
soon be published. In this paper it will be shown how it appears
possible to predict in detail the manner in which the fine structure
of the hydrogen lines gradually changes into the ordinary Stark
effect as the electric intensity increases.

Theory of series spectra. Let us now turn our attention once
more to the problem of the series spectra of elements of higher
atomic number. The general appearance of the Eydberg constant
in these spectra is to be explained by assuming that the atom is
neutral and that one electron revolves in an orbit the dimensions
of which are large in comparison with the distance of the inner elec-
trons from the nucleus. In a certain sense, therefore, the motion of
the outer electron may be compared with the motion of the electron
of the hydrogen atom perturbed by external forces, and the appear-
ance of the various series in the spectra of the other elements is
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